Status of glutathione during oxidant-induced oxidative stress in the preimplantation mouse embryo.
Experiments were conducted to elucidate the status of glutathione present in the oxidized (GSSG), reduced (GSH), and protein-mixed disulfide (GSSprotein) forms in preimplantation mouse embryos during development and after treatment with tertiary-butyl hydroperoxide (tBH) to cause oxidative stress. Glutathione was measured at picomolar levels by fluorimetric HPLC after derivatization of extracted embryonic samples with dansyl chloride. GSH content decreased approximately 10-fold from that in the unfertilized oocyte to 0.12 pmol/blastocyst, representing an estimated change in concentration from 7 to 0.7 mM. GSH levels were lower in embryos cultured in vitro than in embryos that developed in vivo. Addition of GSH to the culture medium improved in vitro development of mouse embryos, but surprisingly the addition of glutathione monoethyl ester did not. Addition of low levels of the oxidant tBH (13.2 microM) to culture medium decreased the percentage of two-cell and blastocyst stage embryos that exhibited further development. After 15-min exposure to 13.2 microM tBH, GSH levels were markedly decreased in the two-cell stage embryo (75%), but only slightly decreased (25%) in the blastocyst. The loss of GSH was accounted for by increases in GSSG and GSSprotein, indicating that the embryo was undergoing oxidative stress. These data indicate that preimplantation embryos are very sensitive to conditions that can cause oxidative stress and show also that their glutathione status changes dramatically during development.